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(54) PRODUCTION OF SUPERFINE SILVER PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and stably obtain superfine silver particles having a 
specific grain size or below by dissolving silver chloride into ammonia water in such a manner 
•v that a specific silver concn. may be attained and adding a reducing agent to this soln. in the 
/ presence of a protective colloid of a specific concn. range, then stirring the soln. to execute 
liquid phase reduction. 

SOLUTION: The silver chloride of a raw material is dissolved as amine chloride silver in the 
ammonia water. The silver concn. in the resulted soln. is specified to a range of 1 to 100g/l. The 
protective colloid is added to this soln. before the addition of the reducing agent thereto to 
prevent the flocculation of the reduction deposited superfine silver particles. Gelatin, etc., are 
usable as the protective colloid and the concn. thereof is specified to 0.5 to 50g/l. Hydrazine, 
etc., are usable as the reducing agent. The amt. of the agent to be added is preferably about 1 
to 5 equiv. of the silver in the soln. The amine chloride is reduced to silver when the soln. is 
stirred after the reducing agent is added thereto. The superfine silver particles having the grain 
size below 0.1 fixr\ is thus obtd. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the silver ultrafine particle characterized by adding and 
agitating a reducing agent under existence of protective colloid in this solution, and obtaining a 
silver ultrafine particle with a particle size of 0.1 micrometers or less by liquid phase reduction 
after dissolving a silver chloride so that it may become aqueous ammonia with 1-100 g/l by 
silver concentration. 

[Claim 2] The manufacture approach of the silver ultrafine particle according to claim 1 
characterized by the concentration of the protective colloid in said solution being 0.5 - 50 g/l. 
[Claim 3] The manufacture approach of the silver ultrafine particle according to claim 1 or 2 
characterized by adding 1-5Eq of reducing agents to the silver in said solution. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach particle size manufactures stably 

the ultrafine particle of silver 0.1 micrometers or less. 

[0002] 

\ [Description of the Prior Art] From the former, the end of silver dust is mainly used as an 
electrical conducting material of the conductive paste used for formation of a thick film 1 circuit 
etc. For example, after printing a circuit pattern, an electrode, etc. on a ceramic substrate using 
conductive paste including the end of silver dust, calcinating and forming a thick film circuit is 
performed. * 

[0003] In this conductive paste, it excels in conductivity, so that the end of silver dust which is 
the electric conduction component is a particle, and moreover, formation of a thin fine circuit is 
attained. Therefore, recently, offer of a silver ultrafine particle 0.1 micrometers or less is 
demanded for particle size as the end of silver dust for conductive paste. 

[0004] The approach of pyrolyzing silver acetate is proposed by JP,5-156326,A as an approach 
of manufacturing the'silver dust end of an ultrafine particle. However, the approach by the 
pyrolysis of this silver acetate was not easy to manufacture when the. large-scale manufacturing 
installation in which a controlled atmosphere is possible was needed, in order to perform a 
pyrolysis to the bottom of reduced pressure or a non^oxidizing atmosphere, and it had a problem 
also from the point of safety. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims to let particle size offer the 
) approach of manufacturing it being simple and stably a silver ultrafine particle 0.1 micrometers or 
less, without using ajarge-scale manufacturing installation in view of such a conventional 
situation. ' k r ' " 4 x 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, after dissolving 
a silver chloride so that it may become aqueous ammonia with 1 - 1 00 g/l by silver 
concentration, the manufacture approach of the silver ultrafine particle which this invention 
offers adds and agitates a reducing agent under existence of protective colloid in this solution, 
and is characterized by obtaining a silver ultrafine particle with a particle size of 0.1 micrometers 
or less by liquid phase reduction. 
[0007] 

[Embodiment of the Invention] In the manufacture approach of the silver ultrafine particle of this 
invention, a silver chloride AgCI is used as a raw material, this silver chloride is dissolved in 
aqueous ammonia, and it is referred to as chlorination amine [silver (NH3) Ag 2] CI. Next, a 
reducing agent is added agitating the solution of this chlorination amine silver, and a silver 
ultrafine particle is obtained by ** which returns chlorination amine silver by the liquid phase. In 
this invention, since it is based on such wet reduction processing, detailed silver nucleation is 
possible and, finally a silver ultrafine particle with a particle size of 0.1 micrometers or less can 
be obtained. 
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[0008] that from which the silver chloride used as a raw material is obtained by the usual 
process — it is — good — for example, the reaction of a silver nitrate and a hydrochloric acid - 

- or it is easy to be obtained by the reaction of a silver nitrate and a chloride solution. Moreover, 
although either a dry matter or a non-dry matter is OK as a silver chloride, when the solubility to 
aqueous ammonia is taken into consideration, a non-dry matter is desirable. 

[0009] The silver chloride of a raw material is dissolved in aqueous ammonia as chlorination 
amine silver. Since the silver ultrafine particle generated when the productivity of a silver 
ultrafine particle is very low in less than 0.1 g/l, and the silver concentration in the solution 
obtained is unreal and exceeded 1 00 g/l conversely condenses, a silver ultrafine particle with a 
particle size of 0.1 micrometers or less is not obtained. Therefore, silver concentration contained 
as chlorination amine silver in a solution should be made the range of 1 - 100 g/l, and let it 
preferably be the range of 5 - 50 g/l. 

[0010] The ammonia concentration of the aqueous ammonia used for the dissolution of a silver 
chloride does not need to adhere to especially concentration, if the crystal of a silver chloride 
does not deposit in the solution when a silver chloride is dissolved that the ammonia more than 
the reaction equivalent required to dissolve all the silver chlorides of a raw material as 
chlorination amine silver should just contain so that silver concentration may serve as the range 
of the above 1-100 g/l. However, when the solubility of a silver chloride, the final total amount 
of solutions, etc. are taken into consideration, aqueous ammonia of about 25% of concentration 
usually marketed is desirable. 

[0011] In this chlorination amine silver solution, protective colloid is added, before adding a 
reducing agent. The reason for adding protective colloid is for making it the silver ultrafine 
particle which carried out the reduction deposit not condense. Since a change remarkable in 
distribution of the silver ultrafine particle which deposits even if it will be easy to condense a 
silver ultrafine particle and will exceed 50 g/l conversely, if it becomes less than 0.5 g/l is not 
seen, as for the concentration of protective colloid, it is desirable to consider as the range of 0.5 

- 50 g/l. Moreover, as a class of protective colloid, it is usually used for the purpose of 
condensation prevention, and can be easy to use gelatin, gum arabic, poly vinyl alcohol, etc. 
[0012] Thus, a reducing agent is added and agitated in the adjusted solution, and chlorination 
amine silver is returned to silver. If the reducing agent to be used has sufficient reducing power 
to silver, it cannot ask the class, for example, a hydrazine, a sodium borohydride, formalin, etc. 
can be used for it. Even if the addition of a reducing agent uses a superfluous amount for 
remainder, it is [ that what is necessary is just the amount to which the silver in a solution is 
returned completely ] meaningless. Therefore, the addition of a reducing agent has desirable 
about 1-5Eq to the silver in a solution, and its 1.5-3.5Eq is still more desirable. 

[0013] Like usual, it is made to distribute in alcohol or an organic solvent, and the silver ultrafine 

particle obtained in this way is saved and conveyed, in order to carry out separation recovery 

from a solution with the usual means, such as centrifugal separation, and to prevent 

condensation. 

[0014] 

[Example] 

18g of silver chlorides of 10g of example 1 silver purity was dissolved agitating at a room 
temperature to 11. of aqueous ammonia of 25% of concentration, and the solution of chlorination 
amine silver was obtained. 100ml of poly vinyl alcohol water solutions of concentration 25 g/l 
was added to the obtained chlorination amine silver solution as protective colloid. 
[0015] Next, it added having dissolved the 1.5g sodium borohydride in 30ml of sodium-hydroxide 
solutions of concentration 200 g/l as a reducing agent, and agitating the solution of the obtained 
reducing agent in the above-mentioned chlorination amine silver solution, and churning aging was 
performed for 30 minutes. 

[0016] Consequently, when the silver granule child generated and gazed at the obtained silver 
granule child with the scanning electron microscope in the above-mentioned solution, it was a 
silver ultrafine particle with a mean particle diameter of 0.06 micrometers. 

[0017] 90g of silver chlorides of 50g of example 2 silver purity was dissolved agitating at a room 
temperature to 11. of aqueous ammonia of 25% of concentration, and the solution of chlorination 
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amine silver was obtained. 100ml of poly vinyl alcohol water solutions of concentration 25 g/l 
was added to the obtained chlorination amine silver solution as protective colloid. 
[0018] Next, it added having dissolved the 7.5g sodium borohydride in 150ml of sodium-hydroxide 
solutions of concentration 200 g/l as a reducing agent, and agitating the solution of the obtained 
reducing agent in the above-mentioned chlorination amine silver solution, and churning aging was 
performed for 30 minutes. 

[0019] Consequently, when the silver granule child generated and gazed at the obtained silver 
granule child with the scanning electron microscope in the above-mentioned solution, it was a 
silver ultrafine particle with a mean particle diameter of 0.08 micrometers. 
[0020] 

[Comparative Example(s)] 198g of silver chlorides of 1 10g of silver purity was dissolved agitating 
at 40 degrees C to 11. of aqueous ammonia of 25% of concentration, and the solution of 
chlorination amine silver was obtained. 300ml of gelatin water solutions of concentration 150 g/l 
was added to the obtained chlorination amine silver solution as protective colloid. 
[0021] Next, it added having dissolved 16.5g of sodium borohydrides in 330ml of sodium- 
hydroxide solutions of concentration 200 g/l as a reducing agent, and agitating the solution of 
the obtained reducing agent in the above-mentioned chlorination amine silver, solution, and 
churning aging was performed for 30 minutes. 
) [0022] When gazed at the silver granule child obtained in the above-mentioned solution with the 
scanning electron microscope, he was a silver granule child with a mean particle diameter of 0.3 
micrometers. Since the silver concentration in a chlorination amine silver solution was more 
superfluous than 110 g/l, this is based on what the silver granule child who deposited condensed. 

[0023] 

[Effect of the Invention] Since it is based on the wet process using liquid phase reduction 
according to this invention, it can carry out using an easy reactor, and reaction actuation is also 
easy and particle size can manufacture stably a silver ultrafine particle 0.1 micrometers or less. 



[Translation done.] 
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